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Abstract 
Cold hardiness of 'Gainesville' and of 'Mexicola' avocados (Persea Americana Mill.) in 
field trials at Gainesville was not influenced by rootstocks that varied widely in their 
resistance to cold. Cold hardy cultivars on cold-tender West Indian seedlings can be 
safely used if the trees are planted with the graft union approximately 4 in. (10.2 cm) 
below the soil surface to protect the bud union from cold. 
Avocado cultivars differ widely in their hardiness to cold. Cultivars of the West Indian 
(WI) race, such as 'Waldin', are damaged at temperatures only 2 to 3° F. (1.1 to 1.7° C) 
below freezing. Some cultivars of the Mexican (M) race such as 'Mexicola', will 
withstand temperatures of 15 to 20° P (-8 to -11° C) with only slight damage, and 
hybrids of the 2 races are often intermediate in their hardiness to cold (4, 5.). Moreover, 
seedlings of the West Indian race are all tender to cold and those of the Mexican race 
are generally cold hardy. Thus, it would appear advantageous to graft hardy Mexican 
cultivars on seedlings of the Mexican race. California nurserymen, who propagate field-
grown seedlings that are T-budded when they reach proper size, often use Mexican 
seedlings. Florida nurserymen, however, who graft container-grown seedlings soon 
after germination prefer West Indian seedlings because they produce thicker stems at 
an earlier age and are easier to graft than Mexican seedlings. Texas nurserymen also 
use container-grown seedlings and also prefer West Indian rootstock because they are 
more tolerant to saline conditions. The use of West Indian-race rootstocks poses no 
problem for avocados grown in warm areas. Many Florida homeowners, however, grow 
specimen avocado trees in areas where only cold-hardy types can be used, and there is 
also increasing interest in the possibility of developing small commercial avocado 
plantings in colder areas. 
Cultivars of citrus (1), a broad leaf, subtropical evergreen, are less hardy to cold when 
grown on certain rootstocks, hence there is reason to assume avocados might be 
similarly influenced. Research reported here was designed to determine whether there 
is a relationship of rootstock to the cold tolerance of hardy avocado cultivars. 
 
Materials and Methods 
Ten trees each of the 'Gainesville' (M) cultivar were propagated as rooted stem cuttings 
(CR), on 'Waldin' (WI) seedling rootstock (WR), on 'Mexicola' (M) seedling rootstock 
(MR) and on 'Brogden' (M x WI) seedling rootstock (BR). Plants were grown for 1 
season in 8-inch pots and transplanted to the field in April, 1966. Trees were set out at 
random in the center of the cultivar test block at Gainesville on 10 x 15 ft. (3 x 4.6 m) 



spacing and with the graft unions 4 in. (10.2 cm) below the soil surface to protect them 
from cold. Above-ground portions of the trunk and lower framework branches were also 
protected from cold the first winter by banking them with soil. 
Five trees each of 'Mexicola' on 'Waldin' and 'Mexicola' seedling rootstocks were 
planted alternately in a single row at the northwestern edge of the cultivar test block in 
1969 and handled in a similar manner. 
Minimum temperatures were measured with mercury thermometers shielded in 
standard temperature shelters in the cultivar planting. Heaters were occasionally used 
to protect small trees not in the rootstock trial but no heat was provided on several 
occasions when temperatures were sufficiently low to cause damage. Trees were 
inspected periodically after given freezes and rated as to the damage suffered, Tables 
1,2. Trees damaged negligibly or not at all were rated 1. Three degrees of severity of 
leaf, twig and limb damage respectively were assigned ratings of 2 through 10, with a 
rating of 10 indicating the severest injury. 
 
Results and Discussion 
Data in Table 1 indicate the 'Gainesville' avocado was equally hardy on rootstocks that 
varied widely in their ability to withstand freezing temperatures. Cold tolerance of 
'Mexicola' on seedling 'Waldin' and 'Mexicola' rootstocks, respectively, was also equal; 
however, these tests were less extensive than those with 'Gainesville'. All 1-year-old 
'Gainesville' and 'Mexicola' trees were killed to the protective soil banks at 18 F (-7.8 C) 
and 19 F (-7.2 C) respectively, while older trees suffered only slight damage at similar 
temperatures. The greater damage to the 1-yearold trees was at least partly due to their 
inability to trap warm air arising from the ground, as does the large dense canopy of 
older ones. The trees grew very rapidly the second year and formed a dense canopy. 
'Gainesville' trees were not subjected to a severe freeze the second winter but they 
suffered only slight damage, at 20 F (-6.7 C) the third year. Two-year-old 'Mexicola' 
trees withstood 20 F (-6.7 C) with only slight damage. The data are not precise because 
they are based on subjective judgments following freezes in which only ambient air 
temperatures were measured. Temperatures of plant tissues in a given freeze may be 
appreciably different from those in another one in which air temperatures are similar. 
Freeze damage, as indicated by necrosis of damaged parts, is often not evident for 
several weeks or even months. Other freezes may occur in the meantime and thereby 
confound the results. Thus, one can not conclude from the data that a rootstock may not 
slightly influence the cold hardiness of the cultivar grafted on it. The generalization that 
rootstock does not appreciably affect the cold hardiness of cold hardy avocados is valid. 
Thus, growers can safely use cold-hardy cultivars grafted on West Indian rootstocks if 
the graft unions are protected by placing them about 4 in. (10.2 cm) below the soil 
surface. Previous experience does indicate that the West Indian portion of the trunk will 
freeze if it is not protected. 
 



 
 

 
 
Roots did not form on the scion portion of the trunk below the soil surface with any of 
the combinations. Scion rooting, however, would not be harmful because 'Gainesville' 
trees produced from rooted stem cuttings appeared to grow as well as those on the 
various rootstocks. Growth of trees on all rootstocks was extremely vigorous with 
observations that those on West Indian rootstock were no more vigorous than any of the 
others. 
The lack of rootstock influence on cold tolerance of hardy avocado cultivars is probably 
due in part to the lack of pronounced dormancy in the winter. Mexican race cultivars 
begin blooming in late December and continue through February and even into March in 
some years. Blossoms and occasional new shoots formed in the winter are killed by 
relatively mild freezes but new ones arise which may in turn be killed by a later freeze. 
Mature vegetative portions of the trees remain quite hardy, however, throughout the 
winter. Hardiness to cold does not appear to be related to whether trees are in or out of 
bloom, nor does cold tolerance of avocados appear to rise and fall following periods of 
cold and warm weather, respectively, as reported for citrus. Research with cold-hardy 



avocados in Texas support these observations (3). West Indian cultivars bloom later 
than those of the Mexican race, suggesting more pronounced dormancy in the former, 
and yet they are more tender to cold. Thus, any slight influence which rootstocks might 
have on dormancy or vigor of growth, factors commonly related to cold hardiness in 
many other fruit crops, was unimportant. 
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